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200. SCOPE. This chapter contains only that
information common to all types of terminal
instrument procedures. Criteria which do not have
general application are located in the individual
chapters concerned with the specific types of
facilities.

201.-209. RESERVED.
Section 1. Common Information
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a. Bearings, Courses, and Radials. Bearings
and courses shall be expressed in degrees magnetic.
Radials shall also be expressed in degrees magnetic,
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ciaxing

the letter “R” to the magnetic bearing FROM the
facility. For example, R-027 or R-010.

0. Aliitudes. The unit of measurement for
altitude in this publication is feet. Published heights
below the transition level (18,000 feet) shall be
expressed in feet above MSL eg 17,900 feet.
Published heights at and above the transition level
(18,000 feet) shall be expressed as Flight Levels;
e.g., FL 180, FL 190, etc.—reference FAR 91.81, Air
Traffic Control Handbook 7110 85 Par. 85,
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. Distances. All distances shall be expressed
in nautlcal miles (6076 1 feet per NM) and tenths

thereof, except when applied to visibilities, which

shall be exnressed in statute mile ad  sha
apE v uluw ana uic

appropriate fractions thereof. Expression of
visibility values in nautical miles is permitted in
overseas areas where it coincides with the host

natinn nrantina Daiceesrner edneen | RO /MLITDY L 11
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expressed in feet.

d. Speeds. Aircraft speeds shall be expressed in
knots.

¢. Determination of Correctness of Distance
and Bearing Information. The approving agency is

Chap 2
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the authority for correctness of distance and bearing
information, except that within the United States,
its territories, and possessions, the National Oceanic
and Atmospheric Administration is the authority for
measurements between all civil navigation aids and
between those facilities incorporated as part of the

Natianal Airsnace Svstem
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211. POSITIVE COURSE GUIDANCE. Positive
course guidance (PCG) shall be provided for feeder
routes, initial (except as provided for in paragraph
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The cngrnnnrc of a ?rmnr‘nrn wherein PCC is
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provided should be within the service volume of the
facility(ies) used, except where Expanded Service
Volume (ESV) has been authorized. PCG may be
provided by one or more of the navigation systems

lor wnlcn Crllena ﬂab oeen puuuancu llCﬂ:llI

212. APPROACH CATEGORIES. Aircraft
performance differences have an effect on the

__a_ s

alrspace and VISIDlu[y neeaea to perlorm certain
maneuvers, Recause of these differences, aircraft

;;anufacturer/operationa] directives assign an
alphabetical category to each aircraft so that the

appropriate obstacle clearance areas and landing

and dasarture minimums can hs estahliched in
anG Geparture minimums established

accordance with the criteria in this manual. The
categories (CAT) used and referenced throughout
this manual are: CAT A, B, C, D, and/or E.
Aircraft categories are defined in Federal Aviation
Regulations (FAR) Part 97.
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and obstacle clearance areas for circling and missed
approach.

214. PROCEDURE CONSTRUCTION. An
instrument approach procedure may have four
separate segments. They are the initial, the
intermediate, the final, and the missed approach
segments. In addition, an area for circling the
airport under visual conditions shall be considered.
The approach segments begin and end at
designated  fixes; however, under some

nircmimectannae  nartain  caomante mav haoin  at
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specified points where no fixes are available. The
fixes are named to coincide with the associated
segment. For example, the intermediate segment
begins at the intermediate fix and ends at the final
approach fix. The order in which this chapter

Ao be

lie tha « tha rla arhinh
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that is from an lmhal, through an |ntermedlate toa
final approach. In constructing the procedure, the
final approach course should be identified first
because it is the least flexibie and most critical of all
the Seg“uei"ﬁS When the fllld‘ ﬂy}nua\.h has beeﬂ
determined, the other segments should be blended
with it to produce an orderly maneuvering pattern
which is responsive to the local traffic flow.
Consideration shall also be given to any
accompanying controiled airspace requirements in
order to conserve airspace to the extent it is feasible.
See Fimlrp 1.

215. CONTROLLING OBSTACLE(S). The
controlling obstacle in the primary area of the final
approach segment shall be identified in procedures

_ten

subinitted for publication.
216.-219. RESERVED.

Section 2. En route Operations

adNn oTNoL'D DNATITITEDC A § §4 Ny al STy, |
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m’-proach fix is part of the en route structure there
may be no need to designate addltonal routes for

aircraft to proceed to the initial approach fix (IAF).
In some cases, however, it is necessary to designate
feeder routes from the en route structure to the
initial approach fix. Only those feeder routes which
provide an operational advantage shall be
established and published. These should coincide
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with the local air traffic flow. The length of the
feeder route shail not exceed the operational service
VU!UIIIC U{ lhc fﬂ\,l‘litl‘:Q Wlll\,ll l‘lUVldc llﬂVl&ﬂ‘lUlld‘l
guidance unless additional frequency protection is
provided. En route airway obstacle clearance
criteria shall apply to feeder routes. The minimum
altitude established on feeder routes shall not be less

than the altitude established at the IAF.

221. MINIMUM SAFE ALTITUDES. A minimum
safe aititude is the minimum altitude which
provides at least 1,000 feet of obstacle clearance for

emergency 1te within a cnanifiad dictanne fram the
cmcigeady vYaAsanl @ SPUTICh Lasiadilt LUl Ll

navigation facility upon which a procedure is
predicated. These altitudes will be rounded to the
next higher 100-foot increment. Such altitudes will
be identified as minimum sector altitudes or

emergency safe aititudes and shail be established as

‘n“nnm S

a. Minimum Sector Altitudes. Minimum sector
altitudes shall be established for all procedures
within a 25-mile radius of the naviga'(ionai facility.
Whan tha rictanca fram tha ary fasility ta tha

vwalh e Gisiance irom uie llllllllll] 1aliuly W ouic

airport exceeds 25 miles the radius shall be
expanded to include the airport landing surfaces up
to a maximum distance of 30 miles. When the
procedure does not use an omnidirectional facility
(LOC BC with a fix for the FAF), the primary
omnidirectional facility in the area will be used. A
common safe altitude may be established for the
entire area around the facnhty or sector altitudes
may be established to offer relief from obstacles.
Sectors shall not be less than 90°in spread. Sector
altitudes may be raised and combined with adjacent

PR P ey P PUTPPPps PRppY
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exceed 300 feet. The sector altitude established shall
also provide 1,000 feet of obstacle clearance in the
adjacent sector or periphery area within four miles
of the sector division or the periphery boundary
iine. See Figure 2.

b. Emergency Safe Altitudes. Emergency safe
altitudes shall be established with a 100-mile radius
of the navigation facility at the option of the
approving authority. They are normally used only in
military procedures. Where a requirement exists for
these altitudes, they shall be established with a
common altitude for the entire area. Where these

Chap 2
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BOUNDARIES / 138°
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aititudes are esiablished in QESignaicd mouniaindus
arsac thav chall nrovide 2000 feet of obstacle clear-

@ISy varwy wasmes proviCe LRASILE

ance. These alntudes shall be identified on published
procedures as “‘emergency safe altitudes”.

222 -229 RESERVED

Section 3. Initial Approach

230. INITIAL APPROACH SEGMENT. The in-
strument approach commences at the Initial Ap-
proach Fix (IAF). In the initial approach the air-
craft has deparied the enroute phase of flight, and is
mansuvarine to enter an intermediate segment.

BAAGIA W Y VR aiam Et 164 miermeodialc

When the intermediate fix is part of the enroute
structure, it may not be necessary to designate an
initial approach segment. In this case the approach

mma s imtnsemadinta fiv and intarmadiate

COmMmEnCSs at the intermediate fix and intermeqiate

segment criteria apply. An initial approach may be

segRieint eIt
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mada alAane an aes P A

maGe aioiig an arc, radial, course, ucauulg, radar
vector, or a combination thereof. Procedure turns,
holding pattern descents, and high altitude penetra-
tions are initial segments. Positive course guidance is
required except when dead reckoning courses can be
establishad over limitad dictancec Althanaoh mara

tablished over limited distances. Although more
than one initial approach may be established for a
procedure, the number should be limited to that
which is justified by traffic flow or other operational
requirements. Where holding is required prior io
entering the initial approach segment, the holding
fix and initial approach fix should coincide. When
this is not possible the initial approach fix shall be
located within the hoiding pattern on the inbound

hnlfhna cource
........ course.

E SELECTION. Minimum aiti-

remant chall ha astak
Suglitiiy Siiain 08 TSwau-

llshed in lOO-foot increments; i.e., 1549 feet may be
shown as 1500 feet and 1550 feet shall be shown as
1600. The altitude selected shall not be below the
procedure turn aliiiude where a procedure turn is
required. In addition, altitudes specified in the initial
approach segment must not be lower than any
altitude specified for any portion of the intermediate

or finai approach segment.

232. INITIAL  APPROACH

initi ca.
1€ 1nitia: approaca

SEGMENTS
BASED ON STRAIGHT COURSES AND ARCS
WIT SITIVE COURSE GU

AR X NS FRAAY Ry NI

(1) Courses. The angle of intersection
beiween ihe iniiiai approach course and the interme-
diate cours e chall not exceed 120 dagraac. Whan tha

S2:88L BUL LALRRU S LU UREITTES. VY alh uae

angle exceeds 90 degrees, a radial or bearing which
provides at least 2 miles of lead shall be identified to
assist in leading the turn onto the intermediate

course. See rlgurc 3.
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Figure 3. INITIAL APPROACH INTERCEPTION ANGLE
GREATER THAN 90 DEGREES. Par 232.a.(1)
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(2) Arcs. An arc may provide
course guidance for all or a portion of an initial
approach. The minimum arc radius shall be 7

miles, except for high altitude jet penetration
procedures, in which the minimum radius should

be at least 15 miles. When an arc of less than 15
miles is used in hish altitude procedur the

AEEESCS RBINNs  sEE  Eas, W[asasneieT e v-'-—-“, RIS

descent gradient along the arc shall not exceed the

values in table 1. An arc may join a course at or %

before the intermediate fix. When joining a course
at or before the intermediate fix, the angle of
intersection of the arc and the course shall not
exceed 120°. When the angle exceeds 90°, a radial
which provides at ieast 2 miles of lead shali be
identified to assist in leading the turn onto the
intermediate course. DME arc courses shall be
predicated on DME collocated with a facility

providing omnidirectional course information.

Table 1. DESCENT GRADIENT ON AN ARC.

MILES MAX FT. PER NM

_._.._._._._.
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b. Area. The initial approach segment has no
standard length. The length shall be sufficient to
permit the altitude change required by the

procedure and shall not exceed 50 miles unless an
anerational reauirement exists, The total width of

gperational reguirement exists, total
the initial approach segment shall be 6 miles on
each side of the initial approach course. This
width is divided into a primary area, which extends
laterally 4 miles on each side of the course, and a
secondary area, which extends laterally 2 miles on
each side of the primary area. See figure 10.
When _any portion of the initial approach is more
than 50 miles from the navigation facility, the
criteria for en route airways shall apply to that
portion.
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Obstacle Cimnce. The obstacie ciearance

c
th oY H
n the initial approach primary area shall be a

,,,,,, nimum of 1,000 feet. In the secondary area 500
feet of obstacle clearance shall be provided at the
inner edge, tapermg umformly to zero feet at the
ou . uc llIIIIlIllulll obstacle clearance
‘I""'- =T T B’T T TTT

is shown in Appendix 2 ﬁgure 123. Allowance for
precipitous terrain should be made as specified in
paragraph 323a. The altitudes selected by
application of the ohstacle clearance specified in
thls paragraph may be rounded to the nearest 100
feet. See paragraph 231.

d. Descent Gradient. The OPTIMUM descent
gradient in the initial approach is 250 feet per mile.
Where a higher descent gradient is necessary, the
MAXIMUM permissibie gradient is 500 feet per
mile. The OPTIMUM descent gradient for high
altitude penetrations is 800 feet per mile. Where a
higher descent gradient is necessary, the
MAXIMUM permissible gradient is 1,000 feet per

miie.

233. INITIAL APPROACH SEGMENT BASED
ON DEAD RECKONING (DR). See ILS Chapter
for special limitations.

a. Alignment. Each DR course shall intercept
the extended intermediate course. For LOW
altitude procedurm, the intercept point shall be at
loact 1 ila frnm tha adiate fix l":'\ "nr each

ICAST 1 M ¥ O Ll llllbl meGIate il

2 miles of DR flown. For HIGH altitude
procedures, the intercept point may be 1 mile for
each 3 miles of DR flown. The intercept angle

shall:

(1) Not exceed 90°.

(2) Not be less than 45° except when DME
is used OR the DR distance is 3 miles or less.

b. Area. The MAXIMUM length of the DR
portion of the initiai segment is il miies {except
paragraph 232b applies for HIGH altitude
procedures where DME is available throughout the
DR segment). Where the DR course begins, the
width is 6 miia on each side of the course,

AavmamAdlas e 180 Aliéunia wed 1imbil tnining tha nnintc

cxpdnuuq, U)’ l: Uutwalu Uil junung uu: PUID

shown in figures 4A, 4B, 4C, 4D, and 4E.

Page 11
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c. Obstacle Clearance. The obstacle clearance
in the DR initial approach segment shall be a
minimum of 1,000 feet. There is no secondary
area. Allowance for precnpntous terram should be
considered as specified in paragraph 323a. The
altitudes selected by application of the obstacle
clearance specified in this paragraph may be
rounded to the nearest 100 feet. See paragraph

211
&I 1.

d. Descent Gradient. The OPTIMUM descent
gradlent in the initial approach is 250 feet per mile.

vvnere a nlgller uéaLenl gramenl |& netmary, me
MAXIMIIM nermissible oradient ic S00 feet per

mile. The OPTIMUM descent gradient for high
altitude penetrations is 800 feet per mile. Where a

higher descent gradient s necessary, the
MAXIMIIM nermissihle omdnpnl is 1,000 feet ner
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Figure 4A. MOST COMMON DR SEGMENT.
Paragraph 233b.
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Figure 4B. DR SEGMENT WITH BOUNDARY
INSIDE THE INTERMEDIATE SEGMENT.
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Figure 4C. DR SEGMENT WITH BOUNDARY
INTERCEPTING THE INTERMEDIATE
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Paragraph 233b.
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Figure 4D. DR INITIAL SEGMENT WITH
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234. INITIAL APPROACH SEGMENT BASED

ON A PROCEDURE TURN. A procedure turn

shall be speciﬂed when it is necessary to reverse
ahlie 5o oan in

cmre mrllnba

ba
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or final approact h course, ex r‘fpi fed in
paragraph 234e. A procedure turn bezins by
overheading a facility or fix which meets the criteria
for a holding fix (see paragraph 287b), or for a final
approach fix (see paragaph 2870) The procedure
shall specify the procedure turn fix, the outbound

and inhound course, tha dietanns within which the

RedlT MEISUVMLRS LRI SU)y wAdw \sawvsmsswAY YV BLRBAEE

procedure turn shall be completed, and the
direction of the procedure turn. When a teardrop
turn is used, the angle of divergence between the
outbound course and the reciprocal of the inbound
course shall be MINIMUM of 15° or a MAXIMUM
of 30° (see paragraph 235a for high altitude
teardrop penetrations). In all procedure turns, the
degree of turn and the point at which the tum is
begun are left to the discretion of the pilot.
However, the maneuver shall be completed within
the procedure turn area, and not below the aititude
specified for its completion. When no fix marks the

bednnlnq of the intermediate or final anoraach

0 106 NEETeSRle Of NS P eet

segment ‘associated with the procedure turn, these
segments are deemed to commence on the inbound
procedure turn course at the maximum distance
specified in the procedure.

a. Alignment. When the inbound course of the
procedure tum becomes the intermediate course it
must meet the intermediate couse alignment criteria
(see paragraph 242aj. When the inbound course

: ooy s b
becomes the final approach course it must meet the

final appoach course alignment criteria (see
paragraph 250). The wider side of the procedure
turn area shall be oriented in the same direction as
that prescribed for the procedure turn.

b. Arca. The procedure tum areas are
depicted in Figure 5. The normal procedure tumn
distance is 10 miles. This distance may be decreased
to 5 miles where only Approach Category “A”
aircraft are to be operated and may be increased to

as much as 15 miles or as m_ﬁ@ in wngaﬁ

234d. When a procedure turm b authorized for use
by Approach Category “E” aircraft a 15-mile
procedure turn distance shall be used. The
procedure turn segment is divided into zones and

areas. They are the Entry Zone, the Maneuvering

Zone, the Prlmnrv Area, and the Secondary Area.
See Figure 5. As shown, the entry zone is the zone
in which entry is made into the maneuvering zone.

Its inner boundary extends perpendicular to the

Abdanm ba ae
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remainder of the procedure tumn segment is the
maneuvering zone.

N 1Sam
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MANEZUVERING 20NT \
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Procedure turs may be ontended
By wirvting tadeus prant slong s kine.

PROCEDURE
om’%l:umt‘u:ﬂl:(";::r"“ THE i M O eeD
CATECORY A All

MIV JONF. (CROSS NATCIED)

TURIY ARER SNk, B Vowe

POR CATEGORY £ AIRCRAFT

RN P 7

icle Clearance. A minimum of 1,000

| 2
clearance shall be provided in the primary

n the secondary area, 500 feet of obstacle
cleannce shall be provided at the inner edge,
tapering uniformly to zero feet at the outer edge.
The minimum obstacle clearance required at any

emafoat 2o Al _ o __ 8___

pvvu pomnt 1o we wconulry‘ area is shown in the

graph in Appendix 2, Figure 123. Allowance for
precipitous terrain should be considered as specified

afijui CURRSIEEITC B SpetiiieC

in pnugnph 323a. The primary and secondary
areas determine obstacle clearance in both the entry
and maneuvering zones. The use of entry and

maneuvering zones provides further relief from

obstacles. The entry zone is established to control

the obstacle clearance UNTIL nrncnadlnc outhound

from the procedure tum fix. The maneuverlng zone
is established to control obstacle clearance AFTER

proceeding outbound from the procedure turn fix.

Cae T = =fasa__

See Figure 6. The altitudes selected Dy appnca(lon

of the obatacle clearance 'ﬁC}uw in this pu-snll,m

may be rounded to the nearest 100 feet (see
paragraph 231).
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d. Descent Gradient. The OPTIMUM descent
gradient in the initial approach is 250 feet per mile.
Where a higher desceni gradieni is necessary, the

MAVYIMITIM maermiceoihla acadiant ic 8NN fant mae mila
iVASaAMvVI VIV PUTTTINSSI0IC 5|au|vut iS5 SJuv 188t pOT M.

The procedure turn completion altitude should be as
close as possible to the final approach fix altitude.
The difference between the procedure turn completion
altitude and the altitude over the final approach fix
shall not be greater than those shown in table 1A. If
greater differences are required for a 5 or 10-mile

mennadiiea ta hao menanadss e dictnmnn liemitas nemd
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mnneuvennc zone shall be increased at the rate of 1
mile for each 200 feet of required altitude. No
extension of the procedure turn is permitted without

a final approach fix.

Y 2ZONE
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OBSTACLE IN
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&, PROCEDURE TURN INITIAL
APPROACH AREA. Par 234c.

e. Elimination of Procedure Turn. A procedure
turn is NOT required when an approach can be made
direct from a specified intermediate fix (o the final
approach fix. A procedure turn NEED NOT be
established when an approach can be made from a
properly aligned holding pattern. See paragraph 291.
In this case, the holding pattern shall be established
over a final or intermediate approach fix and the
following conditions apply:

(1) If the holdino nattern is established over

N4/ &2 v nUsea & ru--v.

the final approach fix, the minimum holding altitude
shall be not more than 300 feet above the altitude
specified for crossing the final approach fix inbound.

Page 14

(2) If the holding pattern is established over
the intermediate fix, the minimum holding altitude
shali permit desceni to the final approach fix
altitsdavsithim tha Aacnamt geadinmt  talacamanas
ailvituuv Yviuiin (313 UCOLVLLIL slaulcut lulclﬂll\rca
prescribed for the intermediate segment.  See
paragraph 243d.

Table 1A. PROCEDURE TURN COMPLETION ALTITUDE

NI D oL n
UITrrRENUL

TYPE OQF-EQ,CEDURE ALTITUDE DIFFERENCE

15 Mile PT from FAF
10 Mile PT from FAF
$ Mik PT from FAF
15 Mile PT, no FAF
10 Mile PT, no FAF
$ Milc PT, no FAF

235. INITIAL APPROACH BASED ON HIGH
ALTITUDE TEARDROP PENETRATION. A
teardrop penetration consists of departure from an
initial approach fix on an outbound course, followed

Dy a turn ioward and lnlerwpung ihe inbound course

Within 3000 Ft of Alt. over FAF
Within 2000 F1 of Alt. over FAF
Within 1000 Ft of Alt. over FAF
Not Authorized.

| Within 1500 Ft of MDA on Final
lWilhin 1000 't of MDA on Final

at Nnr nnr\r tn tha intarmadiata fiv or naint Tte
@« Uil pi (SO H TN HIGH S H IV QS 9.9 PuUiiis. nsS

purpose is to permit an aircraft to reverse direction
and lose considerable altitude within reasonably
limited airspace. Where no fix is available to mark
the beginning of the intermediate segment, it shall be
assumed to commence at a point 10 miles prior to the
final approach fix. When the facility is located on the

airnnrt and nn fiv ic availahla tn marl tha haginninag
aifpCry, and No 11X 1§ aVahac:C (O Mark wid oSginning

of the final approach segment, the criteria in

_ paragraph 423 apply.

a. Alignment. The outbound penetration course
shall be between 18 and 20 degrees to the left or right
of the reciprocal of the inbound course. The actuai
angular divergence between the courses will vary
inversely with the distance from the facility at which

the turn is made. See table 2.
b. Area.

(1) Size. The size of the penetration turn

nn ammeiod Lo o O P PPy

aréa must UC bulllblclll w dbLUllllllUUdlC UUUI unc tum
and the altitude loss required by the procedure. The
penetration turn distance shall not be less than 20
miles from the facility. The penetration turn distance
depends on the altitude to be lost in the

Chap 2
Par 234
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Table 2. PENETRATION TURN DISTANCE/
DIVERGENCE.
ALTTO BE | DISTANCE |COURSE | sPECIFIED
LOSTPRIOR | TURN | DIVER- | PENETRATION
TO COM- COM- | GENCE TURN DIS-
MENCING | MENCES | (DE- TANCE
TURN (NM) | GREES) (NM)
12,000 Ft 24 18 28
11,000 Ft 23 19 27
10.000 Ft 22 20 26
9,000 Ft 21 21 25
8,000 I't 20 2 24
7.000 F't 19 23 23
6.000 Ft 18 2 22
5,000 Ft 17 25 21
5,000 Ft 16 26 20

procedure and the point at which the descent is
started. See Tuble 2. The aircraft should lose half

the total altitude or 5000 feet, whichever is greater,

outbound prior to starting the turn. The penetration
turn area has a width of 6 miles on both sides of the
flight track up to the intermediate fix or point, and

shall encompass all the areas within the tum. See

Figure 8.

(2) Penetration Turn Table. Table 2
should be used to compute the desired course

divergence and penetration turn distances which

apply when a specific altitude loss outbound is
required. It is assumed that the descent begins
immediateiy upon station passage. When the
proceuurc reqiiires a Jcmy before descent of more
than 5 miles, the distance in excess of 5 miles should
be added to the distance the turn commences. The
course divergence and penetration turn distance

e 4_;A_l PRy s

should then be aajusiea to Corrcapuuu to tne
ml}uelul turn distance. Ex mlations may be made

from the table.

(3) Primary and Secondary Areas. All of
the penetration turn is primary area except the
outer 2 miles of the 6-mile obstacle clearance area

on the outer side of the nenetration track See
s Ay =

Figure 8. The outer 2 miles is secondary area. The
outer 2 miles on both sides of the inbound
penetration course should be treated as secondary

ar¢a.

¢. Obstacle Clearance. Obstacle clearance in
the initial approach primary area shall be a
MINIMUM of 1,000 feet. Obstacle clearance at the

Chap 2

D.. ONE
rar &ov
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Figurc 8. TYPICAL PENETRATION TURN INITIAL

APPROACH AREA. Par 235,

inner edge of the secondary area shall be 500 feet,
tapering to zero feet at the outer edge. The
minimuin obstacle clearance at any given point in
the secondary area is found by using the graph in
Appendix 2, Figure 123. Where no intermediate fix
is available, a 10 NM intermediate segment is
assumed and nonnal obstacle clearance is applied to

the controlling obstacle. The controlling obstacle, as

well as the minimum altitude selected for the
intermediate segment, may depend on the
availability of an intermediate fix. See Figure 9.
Allowance for precipitous terrain should be
considered in the penetration tum area as specified
in paragraph 323a. The altitudes selected by
applicatlon of the obstacle clearance specified in
this par‘i?ﬁpn may be rounded to the nearest 100
feet. See paragraph 231.

d. Descent Gradient. The procedure should be

ncorl Am o TINA B e on o De_ __a
based on an OPTIMUM descent gradient of 800

feet per mile. Where a higher descent gradient is
necessary, the MAXIMUM permissible gradient is
1,000 feet per mile.

e. Penetration Tum Altitude. When .an
intermediate fix is NOT provided the penetration

tum uunpxenon altitude shall not be more than
4,000 feet above the final a; nnnrnnnh fix altituda

(SR gL e Al 4.4 —.suuuc.

236. INITIAL APPROACH COURSE REVER.

SAL USINGC NONCOLLOCATED F Lll..Illl!b
AND A TURN OF 120 DEGREES OR G '!'EB.
E. See

TO INTERCEPT THE INBOUND COU

Figure 8A.

'y
]
&




Figure 8A. EXAMPLES OF INITIAL APPROACH COURSE REVERSAL. Par 236.

a. Common Criteria.

(1) A tun point (TP) fix shall be
established as shown in the figures. The fix error
shall meet section 8 criteria, and shall not exceed
2 NM.

(2) A flightpath radius of 2.8 NM shall be
'\ched fer nrocachire: whprﬂ 'hﬂ all‘jt\lde at th T_P fl_x
T procecures where L

Paca 18
Tage 19

is 10,000 feet MSL or below, or 4 NM for
procedures where the altitude at the TP fix is above
10,000 feet MSL.

applies.

(4) Obstacle  Clearance. Paragraph
235c applies.

Chap 2
Par 236
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(5) Initial Distance. When the course
reversal turn intercepts the extended intermediate
course, and when the course reversal turn intercepts

a straight segment prior to intercepting the
extended intennediate course, the minimum

distance I)etw:;:;;-Il‘;;}ollo;;—]-);:nt and the FAF is
10 NM.

(6) ROC Reduction. No reduction of
secondary OC is authorized in the course reversal
area unless the TP fix is DME.

b. Figure 8A (A and B). The rollout point
shall be at or prior to the intenmediate fix/point.

(1) Select the desired rollout point on
the inbound course. .

(2) Place the appropriate flightpath arc
tangent to the rollout point.

(3) From the outbound facility, place the
outhound course tangent to the flightpath arc. The
point of tangency shall be the TP fix.

c. Figure 8A(C).

(1) The point of intersection shall be at
or prior to the internediate fix/point (paragraph
242 applies). The angle shall be 90° or less.

(2) The distance between the rollout
point and the point of intersection shall be no less
than the distance shown in Table 2A.

(3) Paragraph 235 and Table 2 should be

used for hlgh altitude procedures up to the point of
intersection of the two inbound courses.

TABLE 2A  MINIMUM DISTANCE
FROM ROLLOUT POINT

10 PUIN1 OF

ANGLE "s" INTERSECTION
0°.15° 1NM
16° -30°, 2NM
31" -45° INM
41° -60° 4NM
81° -75° 5 NM
76° -90° 6 NM

Par 236

8260.3B CHG 8

intersection. From the outbound facility draw a line
through the point of intersection.

(5) At the outbound facility measure the

required number of degrees course divergence (may

be either side of the lne through the point of

intersection) and draw the outbound course out the
required distance. Connect the outbound _course

and the line through the point of intersection with
the appropriate arc.

(4) Select the desired point of

(6) Determine the desired rollout point
on the line through the point of intersection.

z\

a) Place

¥ the annron e ioh

a) Place the appropriate fligh
path arc tangent to the rollout point.

-~

(b) From the outbo d
draw the outbound course uunscnu to the fli

arc. The point of tangency is the TP fix.

ty
th

facilit
.-L.u.
agnt patn

237.-239. RESERVED.

Scction 4. Intermediate Approaches

240. INTERMEDIATE APPROACH SEGMENT.
This is the segment which blends the initial
approach segment into the final approach segment.
It is the segment in which aircraft configuration,
speed, and positioning adjustments are made for
entry into the final approach segment. The
intermediate segment begins at the intermediate fix

(IF), or point, and ends at the final approach fix

(FAF). There are two types of intermediate
segments; the “radial” or “course” intermediate
segment and the “arc” intermediate segment. In

either case, positive course guidance shall be

r.)rn\nllnl See F‘umrp 10 for tvmral nnnrgggh
segments.

established in 100-foot increments; i.e., 749 feet
may be shown as 700 feet and 750 feet shall be
shown as 800. In addition, the altitude seiected for

arrival over the FAF shall be low enough to permit

descent from the FAF to the airport for a straight-in
landing whenever possible.

Pag

*
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Figure 10. TYPICAL APPROACH SEGMENTS.

Par 230., 232.6., and 240

Chan 2

S sun

Par 241

Z. INTERMEDIATE APPROACH SEG-
MENTRACEN NN CTRAICLIT AN IDCCC
AVEARSL YA AFIRJEIAS \FIN JANMITIIA CUURJILY.

a. Alignment. The course to be flown in the
intermediate segment shall be the same as the fina!
approach course, except when the finai approach fix

is the navigation facility and it ic not seactica | fnc tha
e th 1gation facuily and it is ndt praclica: 107 tne

courses to be identical. In such cases, the intermedi-
ate course shall not differ from the final approach
course by more than 30 degrees.

b Ares

(1) Length. The intermediate segment
shail not be less than 5 miles (except as provided for

Foi ™
in Lrapiers S & IU} nor more ihan 15 miles in
length. measured along the course tg be flown. The

OPTlMUM length is IO miles. A distance greater
than 10 miles should not be used unless an opera-
tional requirement justiﬁes a greater distance. When

tha ncala ot o Y

ne angic av which ihe initial 4ppr0d(.n course jOInS
the intermediate course exceeds 90 degrees (See

JUrsc OO s (2<C

Figure 3.) the MINIMUM length of the mtermedl-
ate course is as shown in Table 3.

(2) Width. T”he width of the
L emmm ~o P TS

intermediate segfnent is luc same as the ‘wrul.h
of the caoment it ining. When the intermediate

Vs vasn S pmassvsss v Juressce Lnc nterinelll

segment is aligned with initial or final approach
segments, the width of the intermediate
segment lS determmed by joining the outer

[T Ry b tha Antar

cugca of the initial acsmenu with the outer
edoes of the final segment. When the

intermediate segment is not aligned with the
initial or final approach segments, the resulting

gap on the outside of the turn is a part of the

__________ PSS - | aAlacad by tha
prcccumg Scgcn ana ID CioCu Uy uic

appropriate arc. See Figure 10. For obstacle

clearance purposes, the mtermedxate segment
is divided into a primary and a secondary area.
The width of the secondary area at any given

aniot smny ha datarminad hyu ncing tha oranh
puin lllay UT UTLTLHILIICU Uy USLIEE Wiv giapssl

shown in Appendix 2, Figure 122.

Table 3. MINIMUM INTERMEDIATE COURSE LENGTH.
Par 242 b(1)

o ALy

ANGLE (DEGREES) MINiMUM LENGTH (MILLS)

91- 96 6
27-102 !
103 - 108 8
109 -114 Y
115-120 10

Page 17
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¢. Obstacle Clearance. A MINIMUM of 500
feet of obstacle clearance shall be provided in the
primary area of the intermediate approach segment.
In the secondary area, 500 feet of obstacle clearance
shall be provided at the inner edge. tapering to zero
feet at the outer edge. The minimum obstacle clear-
ance required at any given point in the secondary
area may be determined by using the graph in
Appendix 2, Figure 123. Allowance for precipitous
terrain should be considered as specified in Para-
graph 323.a. The altitudes selected by application of
the obstacie ciearance specified in this pafagrapu
may be rounded to the nearest 100 feet. See Para-
graph 241.

d. Descent Gradients. Because the

soradiota caogym i ]
mediate segment is used to prepare the aircraft

interm

speed and configuration for entry into the final
approach segment, the gradient should be as flat as
possible. The OPTIMUM descent gradient in this
area shouid not exceed 150 feet per mile. Where a

hisher descent gradient is necessary, the

higher descent gradient is nec
MAXIMUM permissible gradient is 300 feet per
mile except for a localizer approach published in
conjunction with an ILS procedure. In this case, a

mgner descent yauwul cqua.ll to the commissioned

glide slope angle (provided it does not exceed 3°) is
permissible. Higher gradients resulting from
arithmetic rounding are also permissible.

NOTE: When the descent vradient exceeds 300 fopf

NOTE: When the descent gra
per mile, the procedure specialist should assure a
segment is provided prior to the intermediate
segmenl to prepare the aircraft speed and
('Onjlgurauon jo‘r eniry into the ]u‘uit segment. This
segment s should he a minimum b?nl’lh 0{ 5 miles and
its descent gradient should not exceed 300 feet per
mile.

than 7 miles or more than 30 miles fro
navigation facility shall NOT be used. DME arc
courses shall be predicated on DME collocated wi
a famhtv nrnwdmo omnidirectional co

informanon

a. Alignment. The same arc shall be used for
the intermediate and the final approach segments.
No turns shall be required over the final approach
fix.

h. Area.

Page 18

s
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(1) Length. The intennediate seginent
shall NOT be less than 5 miles nor more than 15
miles in length. measured along the arc. The
OPTIMUM length is 10 miles. A distance greater
than 10 miles should not be used unless an
operational requirement justifies the greater
distance.

(2) Width. The total width of an arc

intermediate segment is 6 miles on each side of the

dldie S v Ui Tala siul Ui Gl

arc. For obstacle clearance purposes, this width is
divided into a primary and a secondary area. The
primary area extends 4 miles laterally on each side
of the arc segment. The secondary areas extend 2
miles laterally on each side of the primary area. See
Figure 10.

c. Obstacle Clearance. A MINIMUM of 500
feet of obstacle clearance shall be provided in the
primary area. In the secondary area, 500 feet of
obstacle clearance shall be provided at the inner
edge, tapering to zero feet at the outer edge. The
minimum obstacle clearance required at any given
point in the secondary area may be determined by
using the graph in Appendix 2, Figure 123.

Allowance for precipitous terrain should be

considered as specified in paragraph 323a. The
altitudes selected by appllcatlon of the obstacle

clearance specified in this paragraph may be
rounded to the nearest 100 feet. See paragraph 241.

d. Descent Gradients. Criteria specified in

paragraph 2424 shall apply.
244. INTERMEDIATE APPROACH SEGMENT
WITHIN A PROCEDURE TURN (PT).

a. PT Over a FAF When the FAF is a

Facility. See Figure 11.

(1) The MAXIMUM intermediate
length is 15 nautical miles (NM), the OPTIMUM is
10 NM, and the MINIMUM is 5 NM. iis width is
the same as the final segment at the facility and
expand uniformly to 6 NM on each side of the
course at 15 NM from the facility.

(2) The intermediate seg
dered for obstacle clearance shall be the same
length as the PT distance, e.g. if the procedure
requires a PT to be completed within 5 NM, the

L %3 Y I PR ___l

intermediate segment shail be only 5 NM long, ar

the intermediate app'oa"“ shall h“""! on the

intermediate course 5 NM from the F AF.

o nt -
ment  consi

C

Chap 2
Par 242
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Figure 11. INTERMEDIATE AREA WITHIN A PR .
DURE TURN AREA. FAF is the Faclity. Par 244s

b. PT Over a FAF When the FAF is NOT a
Fucility. See Figure 12. The intermediate segment
shall be 6 NM wide each side of the intermediate

course at me FT (.lls( nce.

Aaf'/—‘\\;
'AF mc—--
\
FACILITY: :}1 :
\ .. - aome— - '
"‘b luvuulnu'l

Procedurs torn I-u-ln?
dinance ares baghne ot
this polet

Figure 12. INTERMEDIATE AREA WITHIN THE PR(X?E-

DURE TURN AREA, FAF is NOT the Paellity.

2440,
Chan 2

LR £

'ar 244
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c. PT Over a Facility/Fix AFTER the FAF.

(1) The PT facility/fix to FAF distance
shall not exceed 4 NM.

(3) The length of the intermediate

segment is from the start of the PT distance to the

FAF and the MINIMUM length shall be 5 NM.

—

F ey
\—3x 1 /] // 1
AN

)
MAXIMUM 4 NM
DISTANCE PT |75
TO FAF 4 NM
16 NM

5/

(f AF

=i, —H ]
= {[-//
MAXIMUM
DISTANCE PYT [ 4 Wi
TO FAF 4 NM Ty
(PT DIST)

Figure 13. INTERMEDIATE AREA WITHIN THE
PROCEDURE TURN AREA. PT Over the Facility/Fix
After the FAF. Par 244¢.

-

Area,

(4) Intermediate Sgggne!g

(a) PT Over a Facility. The

intermediate segment starts 15 NM from the facility
at a width of 8 NM each side of the inhound courea

and connects to the width of the final segment at
the FAF. The area considered for obstacle clearance
is from the start of the PT distance to the FAF.

Page 19
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(b) PT Over a Fix (NOT a
Facility). The intermediate segment starts at the PT
distance at a width of 6 NM each side of the

hwound course and connecis to the width of the
final segment at the FAF. The area considered for

obluclcd«nncelsfmmthenartofthoﬂ‘
distance to the FAF.

IR\ Tha MAMAVIMMINA deerncct ——oolics
Y/ S MnWuinivii UGBTIl uuioal

in the intermediate segment is 200 feet/NM. The

PT distance may be increased in 1 NM increments
up to 15 NM to meet descent limitations.

nnrAn

a l’l W’f a "“L“"yl"l! rRIOK io lﬂG'
FAF, See Piunrﬂ 14 and 14A.

e —

—_——~\

S --3%T;

\‘ y J.m/: L_‘

Figure i4. INTERMEDIATE AREA WITHIN THE
PROCEDURE TURN AREA. PT Over the Facility/Fix
Prior to the FAF. Pur 244d.

8

[ [ine /Af—;l---‘l
w4 L
T — 1 PT FACILITY I
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NM.

(2) The Iength of the intermediate
segment 5 from the start of the PT distance to the
FAF and the MAXIMUM length is 15 NM

(3) Intermediate Segment A

V7T I Lo AN § WOWSN 2080,
\se; aa vl G lu( uuy lne

intermediate seqnent starts 15 NM fron: the fac flity

ut a width of 8 NM each side of the inbound course
and connects to the width of the final Seguient at

N ™ -
tlis FAF. The area considered for obstacie ciearance

is from the start of the PT distance to the FAF,

PY POINY

2T COMPLETION

ALTiTUDE
iy __A"";:;-;‘l%“

] oosm—
H =

250 00 ]
—
#7 POINT WnW‘I

L TO FAF DIST
' MAXIMUM DIST '
" N

] Pl 1

1T \\NT7 | //
—

. L
M N
] " —
T mauusum MAXIMUM
DESCENT DESCENT
GRADIENT QRAOIENT
o0 202’

Figure 14A. INTERMEDIATE ‘AREA WITHIN

pPROACENIIRE TIIRN AREA PT Facility /Fix

BN ESEs U ETES & WANEY  Puaimes . =20y

Used us a Stepdown Fix. Pur 244d(4).

b)) PT Over a Fix (NOT a

s os s T LA
Fucility). The intermediate segment starts at the PT
distance at a width of 6 NM each side of the
inbound course and connects to the width of the
£3e.V ammenccns ot Ao ALY The ncnn nameidacasd fae
pgiit 1y w"ﬂll @l WIT I'AX. 1UT ATl Luliucicvu 1ul

obstacle clearance is from the start of the PT

distance to the FAF.

(4) The MAXIMUM descent gradient

{o ONN Lot /NIME 16 sha DT fanilive /fiv ic a chandaum
" @VV IVEGR LiViVa, 43 LMV A A l“l&l\]l GIA o & H\D.Muvvll

fix, the descent gradient from the stepdown fix lo

Clhap 2
Par 244
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the FAF may be increased to a maximum of 300
feet/NM (see Figure 14A). The PT distance may be
increased in 1 NM increments up to 15 NM to meet
descent limitations.

e. PT Fucility/ Fix Used as an Intermediate Fix

(IF). See Figure 14B.

(1) When the PT inbound course is the
same as the intermediate course, either paragraph
244d may be used, or a straight initial segment may
be used from the start of the PT distance to the PT

//\\

paareaas SR N

=1 1 ) Ry

[ !
K
§
FAF B &
10 NM
{(PT DisTH
[
mm‘ %0,
Mewy

Tl SSOAN
TEELAN N )

Lawy M

N4 S

Figure 14B. USE OF PT FIX FOR IF. Par 244e.

/O WUN. . alb. DT .l _ 1 . ._._ .
{2) When tne PT inbound course is
NOT the same as the intermediate course, an

ad mtelimeddiale urae,

intermediate segment within the PT area is NOT
authorized; ONLY a straight initial segment shall be
used from the start of the PT distance to the PT fix.

(3) When a straight initial segment is
used, the MAXIMUM descent gradient within the
PT distance is 300 feet/NM, the PT distance may
be increased in 1 NM increments up to 15 NM to
meet descent limitations.

f. When a PT from a facility is required to
intercept a localizer course, the PT facility is
considered on the localizer course when it is located
within the commissioned localizer course width.

8260.3B CHG 8

Section 5. Final Approach

O%N ETNAT ADDDNACNY CEOMENT Thic ie tha
@AV e A ALVIRAR, MAA A MINNNVAL JARNFIVAMIVNA. AL W WS

segment 1n which alignment and descent for landing
are accomplished. The final approach segment con-
sidered for obstacle clearance begins at the final
lppluul.n fix or puuu and ends at the Tunway Or
missed approach point, whichever is encountered
last. A visual portion within the final approach
segment may be included for straight-in nonpreci-
sion approaches. (See Paragraph 251.). Final ap-

nroach mav be made to a runway for a ctnluhl-ln
proach may

landing, or to an airport for a clrclmg approach
Since the alignment and dimensions of the non- visual
portions of the final appmach segment vary with the
location and type of navigation facility, applicabie
criteria are contained in chapters designated for

specific navigation facilities.

251. VISUAL PORTION OF THE FINAL AP-
PROACH SEGMENT. The visual portion begins
at the visual descent point and ends at the runway
threshoid. The visuai descent point is a defined point
on the final approach course of a nonprecision
straight-in approach procedure from which normal
descent from the MDA to the runway touchdown
point may be commenced, provided visual reference
is established.

wre 2 s W . rerTemn T

a. Visuai Descent Poini (VDP). When an in-

etrimant annrt\ﬂr‘! nrocedure incornarateec a VDP
Vil GPPIVEVIE PIUVVBBIY ILVUL PVIGIWG @ Y Ara )y

the VDP shall be identified by an approved naviga-
tional fix. The fix error shall meet the fix accuracy
requirements specified in Chapter 2 of this hand-

hanlk hit in na ~ase akall obo e maad
voUua, vue Ui 11U Casc Snan unc lu CITOT €XCéea

+0.5 NM.

(1) Where VASI is installed, the VDP shall

d at the point where the lowest VASI glide

(2) Where VASI is not installed, the VDP
will be located at the point on the final approach

soneca at tha MATYA ecbhaca o dacaoos o 80 __ 0 o 2t _
COUSE Gt Ui masA WiElc & aescent graaent 1o ine

threshold of 300400 feet per NM commences. 1t

operational requirements dictate a 2° descent gradi-
ent, 212 FPNM may be used.

Page 20-1
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b. Alxgnmenl The VDP area is centered on the

runway centerline extended. See Figure 14C.

- e A m—imad ac
&a

Avea. The VDP area is aetermin

N o,
TIOUOW)S.

(1) When VASI is installed, the area shall
begin at a point abeam the downwind VASI bar and
splay 10° either side of the runway centerline

(2) When no VASI is installed, the area shall
beglnatapointsmfeetupwindfromthenmway
threshold and splay +10° either side of the runway
centerline.

(3) Where the =*10° splay does not
encompass the width of the runway at the

AL_-L.‘d. the aman ehall hamie at ok- ;\.-..L,\M ata

width equal to the runway wldth nnd splny 10°
from the runway edges.

(4) The area shall terminate at the VDP or
wheretbeobstaclecleenncesmfaceelevadonis

el a al nAAS

equal to the MDA minus the ROC, whichever

d. Surface. The surface is inclined apward and

extends outward to the point where the VDP area

terminates.

(1) When the VASI is installed, the surface
shall extend from the downwind VASI bar at an
angle 1° lower than the aiming angle of that bar.
See Figure 14D.

h

(2) When no VASI is installed, th sun
chall extend from the threshold at an nmzle 11

CALVG 1dUL AR08

lower than the angle resulting from the descent
gradient from the VDP to the runway threshold. See

™y ___ 1A

rigure iar.

e. Obstacle Clearance. No obstacle shall

penetrate the surface overlying the area associated
with the VDP,

VVaLal Laiv vV as

3/24/86

Figure 14C. VISUAL DESCENT POINT
OBSTACLE CLEARANCE SURFACE (WITH
VASI's). Par 251c.

Figure 14D. VISUAL DESCENT POINT OBSTACLE
CLEARANCE SURFACE (WITH VASI's). Par 251d(1).

Figure 14E. VISUAL DESCENT POINT OBSTACLE
ESLEARANCE SURFACE (WITHOUT VASI's). Par
251d(2).

Chap 2
Par 251
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252, DESCENT GRADIENT. The i:hil_)".efs 07

specific navigational facilities and radio fixes used
in the final approach segment contain flexible
descent criterfa. These specify the optimum and

Amdenteces crmenfaatllo Do el

maximum permissible descent gradient per mile.

Where a stepdown fix is used in the final approach
segment the descent gradient is applimble to the
ureas between the FAF and the stepdown fix, and
between the stepdown fix and the approach runway
threshold

253.-259. RESERVED.

£260. CIRCLING APPROACH AREA. This is the
obstacle clearance area which shall be considered
for aircraft maneuvering to land on a runway which
is not aligned with the final approach course of the
approach procedure.

a. Alignment and Arca. The size of the
circling area varies with the approach category of
the aircraft, as shown in Table 4. To define the
limits of the circling area for the appropriate
category, draw an arc of suitable radius from the
center of the end of each usable ranway. Join the
extremities of the adjacent arcs with lines drawn
tangent to the arcs. The area thus enclosed is the
circling approach area. See Figure 15.

Table 4. CIRCLING APPROACH AREA RADIL
Approach Category Radius (Mikes)

A i.3

B 1.5

C 1.7

D 2.3

E 4.5

Chap 2
Par 252
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-
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b. Ohstaele Clearance. A minimum JUV aEet
of obstacle clearance shall be provided in the
circling approach area. There is no secondary
obstacle clearance for the circling approach. See

paragraph 322.

Fal 3 Yol B 18 al AMMDN 2 NEE nrovew

28i. CIRCLING APPROACH AREA NOT
CONSIDERED FOR OBSTACLE CLEARANCE.
It will be pemmissible to eliminate from
consideration a particular sector where prominent
obstacles exist in the circling approach area,

provided the landing can be made without

maneuvering over this sector and further provided
that a note to this effect is included in the
procedure. Sectors within which circling is not

[P 7Y P | 2.0 __azf:_.) sotal .

permitted should be identified with runway
centerlines, and where necessary, certain runway

et A

lights may be required to be operating. For
example, notes might read *Circling not authorized
northwest of airport between Runways 9/27 and
18/38 and night gircline helow MDA 700 not

AC/OV anu g Calanan WCIUVY  ivaasisn i asOn

authorized unless Runways 9/27 and 18/36 are
both lighted” or “Circling not authorized west of
Runway 18/36".

2(2.-269. RESERVED.
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Section 7. Missed Approach.

270. MISSED APPROACH SECMENT. (See ILS
and PAR chapters for special provisions). A missed
approach procedure shall be established for each
instrument approach procedure. The missed
approach shall be initiated at the decision height in
precision approaches and at a specified point in non
precision approaches. The missed approach
procedure must be simple, specify an aititude, and

uhanavar neastinal a slaaranna imit The micead
WHShiSver pradicas, 8 Gearande amik, 248 Misce

approach altitude specified in the procedure shall
be sufficient to pennit holding or en route flight. All
n‘lemate missed approach procedures which are to

b Vo e dfiod in dhn connackiea

eard ve
IK 1isSa mitist ve ’wlllw m uc plut.wulc

NOTE: Only the primary  missed  approach
procedure shall be included on the published chart.

271, MISSED APPROACH ALIGNMENT.
Wherever practical, the missed approach course
should be a continuation of the final approach

course. Turns are permitted, but should be

minimized in the interest of (nfntv and clmnh(-ttv
..... n the

When a turn of no more than 15 is made lhe
missed approach is considered straight, and the
straight missed approach area applies. See
paragraph 273.

272. MISSED APPROACH POINT (MAP). The
missed approach point specified in the procedure
may be the point of intersection of an electronic
glide path with a decision height, a navigation
facility, a fix, or a specified distance from the final
approach fix. The specified distance may not be
more than the distance from the final approach fix
to the usable landing surface. The missed approach
point shall NOT be located prior to the visual
descent point. See paragraph 251. Specified criteria
for the MAP are contained in the appropriate

fardlite (hanbare
I.\-ll'l] Lll.l’\cl)

273. STRAIGHT MISSED APPROACH AREA,

The straight missed approach area (a maximum of
15" turn from the final approach course) starts at
me missed approach point. The area has a width
equa) to that of the final approach area at the MAP
and expands uniformly to the width of the initial
approach segnent at a point 15 miles from the

asam

Ml\r A mmry area 'Or the reductlon Oi
acle clearance i identified within the micted

ceffanee TRSVIINIAIWAS  Vvisassaa LT Tiisewlis
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approach area which has the same width as the final
annenanh tanandac: asas at tha MAD acd Aol
appiuvalll JTlvniualy aITe &l We ving, auu wuicu

expands uniformly to a width of 2 miles at a point
15 miles from the MAP. Positive course guidance is
required to reduce obstacle clearance in the

) s e O M _.__ 18
wconuuy &roca. o°C riIgwe 10,

o
war L Ilnu

" M y

r___-—=§={""'r PRDIARY AREA I ]
\‘ WMISEF A--ﬁAﬂl s & 1 4

i
'
ST OF AREA VARIZS LONp,, i
AT THE Mar. = TANT ang, 1 .L‘

-~ v

Clmeca 1 £ OCTD AINIIT LAIOOTI A ANRA A L I AP L

FIgUIT 10, 31 RAIUILI MIDOLU AFFRUALN AKEA

Par 273

AIGHT MISSED APPROACIH
OBSTAC] CLEARANCE, Within the primar

.00 CALARANCES., Wilain U

missed approach area, no obstacle shall penetrate
the missed aproach surface. This surface begins over
the missed approach point at a height determined

hy enlytranting tha samieioard £ oo L 2 o 1

7y susvacung uic ucquucu iina approacn oovsuacie
dummce and any minimums adiustments t)el'

paragraphs 287¢(3) and 323 from the minimum
descent altitude. It ascends umformly at the rate of

1 foot vertically for each 40 feet horizontally (40:1).

See Figure 17. Where the 40:1 surface reaches a

height “of 1,000 feet below the missed approach
altitude (parngraph 270) further application of the

surface is not requlreu in the secondary area, no

obstacle may penetrate a 12:1 slone which extends
| st it yv VVAAIGAR vntvuw

outward and upward from the 40:1 surface at the
inner boundaries of the secondary area. See Figure
18.

.5'12

.
-

. at i\

________ L.t mostY
[mN OBSTN ~=--.._. . (M
CLNC ON FINAL e { o~
| S -.7"“&5;2
- 13 NM -

Runway

Figure 17, STRAIGHT MISSED APPROACH OBSTACLE

CLEARANCE. Par 274.

Chap 2
Par 270
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SECONDARY
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WHEN COURSE GUIDANCE 1S AVAILABLE

275. TURNING MISSED APPROACH AREA.

(See ILS and PAR chapters for special provisions).

If a turn of more than 15 dagrass fram tha ool
fUL UL uals 1Y Ui 1o the llllill

approach course is required, a turning missed ap-
proach area must be constructed. The dimensions
and shape of this area are affected by three variables:

Width of final

annri ch are.
- satil al
narrow Close h

at the MAP, (It is

a8 ValsK . \av WS

facility and wider farther away).

All categories of aircraft authorized to use the

nrocedura
pProceaure.

Number of degrees of turn required by the
procedure.

Secondary areas for the reduction of obstacle clear-
ance are permitted when positive course guidance is
provided. The secondary area begins where a line
perpendicular to the straight flight path, originating
at the point of completion of the turn, intersects the
outer boundaries of the missed approach segment.
The width of the secondary area expands uniformly
from zero to 2 miles at the end of the missed
approach segment. Figures 19, 20, 21, 22, 23, and 24
show the manner of construction of some typical
turning missed approach areas. The following radii
are used in the construction of these areas:

a. 90 Degree Turn or Less. Narrow final ap-
proach area at MAP. See Figure 19. To construct the
area:

Chap 2
Par 275

ks

\

\\
%
- g.“.l. z

-~
z2—
£

> 15T mawsi s mac Smoses haam_ L
B - - FLIGHT PATIU i3 Nk FROM MAP- - —
Ay
! < FRIMARY AREA
A y > N

ol P~ |
I T

Figurc 19. TURNING MISSED APPROACH ARFA. 90

Doewree ‘Turn or Less, Narrow Vinal _Annrmuh Arca at

Agee LS. o2l

MAP, Par 275.a.

(1) Draw anarc with the radius (R,) from the
MAP. This line is then extended outward to a point 15

miles from the MAP measured along the line. This is
the assumed ﬂmht nath

Table S. TURNING MISSED APPROACH RADII (Miles).

Approach Obstacle Clearance Flight Path
Category Radius (R) Radius (R;)
A 2.6 1.30
B 2.8 1.40
¢ 3.0 1.50
D 3.5 1.75
E 5.0 2.50
Page 99
a4 55‘7 D
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(2) Establish points *‘A;’’ and *'B,”" by

measuring 6 miles perpendicular to the flight path at
the 15 mile point.

{(3) Now connect ‘A, and *'B;"" with
1

(4) Draw an arc with the radius (R) from
point ‘*A’" to **A,"". This is the edge of the obstacle
cicarance area.

(5) Establish point “B” by measuring
backward on the edge of the final approach
area a distance of 1 mile or a distance equal to

ST T ANTS ™A

the fix error PRIOR to the FAF, whichever is

(6) Connect points “A,,” and “A., and
points “B” and “B,” with straight lines.
b. 90° Turn or Less. Wide final approach
area at MAP. See Figure 20. To constmct the
area:

Lo FLICHT PATH 18 Ned FRUM MAP - -1
-
<. /\
N
a

PRNGARY ARbA

l!\s..._

Figure 20. TURNING MISSED APPROACH ARIEA. 90

Deurce Turn or Less, Wide Vinal Angegach

Degree Turn or Less, Wide Vinal Approach Arve st MAP,

Par 275.b.

PETRIY

(l) Draw an arc with wne JPPI'OPHJ“- radius
(R,) from the MAP. This linc is then extended out-
ward to a point 15 miles from the MAP, measured
along the linc. This is the assumed flight path.

(2) Establish points **A,’ and *‘B,”" by
measuring 6 milcs perpendicular to the flight path at
1

the 15 mile point.
Page 24
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(3) Now connect points **A,"" and *'B,”
with a straight linc.

(4) Draw an arc with the approprialc radius
{R) from Pﬁii‘u “Ato Wii‘u ‘A" Thisis the uubc of

the obstacle clearance arca.

(5) Establish point “B” by measuring
backward on the edge of the final approach
area a distance of 1 mile or a distance equal to

the fix error PRIOR to the FAF, whichever is
greater
(o]

(6) Connect points “A,” and “A,”, and
points “B” and “B,” with straight lines.

¢. More Than 90° Tur. Narrow final

approach area at MAP. See Figure 21. To

construct the area:

}
"//ﬁmzw

. o+ — e e FLIGHT PATIE 43 NM PROM MAP - —— - — o

\ (“ -~ PRIMARY AREA

VAN s
N sconnany anka | SNM

W
Figure 2). TURNING MISSLD APPROACH AKEA. More
thain 90 Dujree Turn, Narrow Vinal Approach Arca at the

Wil JVU wUEITT s uiTh. NeS

MAP, Par 275«

(1) Drawanarcwiththe r-":us (...} from the
MAP through the requircd number of degrees and then

continue outward to a point 15 miles from the MAP,
mecasurcd along this linc, which is the assumed flight

path.

H H "
(2) Establish points “*A,” and *‘C,” by

measuring 6 miles on cach side of the assumed flight
path and perpendicular to it at the 15 mile point.

@]

hap

o7
&t

¥
(%1



(3) Now connect points ‘‘A,;'" and *‘C,"”*
with a straight line.

(4) Draw an arc with the radius (R) from
point ‘A’ to point ‘‘A,"’ (Figure 21 uses 135 de-
grees). This is the outer edge of the obstacle clearance
srea.

(5) Locate point *‘C"’ at the inner edge of the
final apnroach secondary area nnmg!gg the MAP.

(Point ‘A"’ and point *‘C'’ will be coincident when
the MAP is the facility.

(6) Connect points “'A,” and *'A,” and

mmlan SOLVIY o d S6LY VY oo ohia R

pvuns L v\, wuu ‘UII'JII Hes.

d Maors than QN Neares Tirne Wide fimnl an.
& W rs. VYV siae Juisias g

"t SV At RTVE

proach area at MAP. See Figure 22. To construct the
area:

LT}
[ 29 e ——

>
ROONDsay \uys :
[ 3
/ & ey e, e,

7/ \!I \0 %nm%‘“' /

/ ) \.‘)‘\ \

o]
AN\ [
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Figu» 22. TURNING MISSED APPROACH AREA. More
Thln 90 Degree Turn, Wide Final Approach at MAP. Par

275. u-

(1) Draw the flight path arc with radius (R,)
from the MAP, and then continue the line outward to a
point 15 miies from the MAP, measured along the
assumed flight path.

(2) Establish points **A,”’ and *C,”" by
measaring 6 miles on each side of the flight path and
perpendicular to it at the 15 mile point.

(3) Now connect points ‘‘A,’’ and “‘C,"’
with a straight line.

Chap 2
Par 275

[g]

43
9

[N 2D OLIN 4
LAV P 3

(4) Draw a 90 degree arc with the approp-
riats mdius (R) from point *A’’ 1o poini 'A,"". Noie
that when the width of the final approach area at the
MAP is greater than the appropriate radius (R), the
tumn is made in two increments when constructing the

obstacie cicarance area.

(5) Draw an arc with the radius (R) from
point D" (edge of final approach secondary area
opposite MAP) the required number of degrees from
point “*A,* to point “*A,"". Compuie ihe number of
Asoreas h\l nuhtmhna m fmm the total turn mn-

nitude.
(6) Connect points ‘‘A,’* and ‘‘A;"" with a
straight line.

(1) Locate noint ‘“C"’ at the inner edge of the

final appmach secondary arca opposite the MAP

(8) Connect point “A," with point ‘A",
nnd connect point **C*° with point **C, ** using straight

e. 180 Degree Turn. Narrow final approach
area at MAP. See Figure 23. To construct the arca:

>
&
i
_#\\
—
'/

b z
A ' l P
fil 1o 3 I\
f | =
/u.‘_._'_ < \ \
v P
- s = “
E 2 % 18\
B £z |3\
Bl
| & E 2 \
L j 1 XA‘
L 2ZNM_ 4NM_  4NM ZNM_
| ane v Ll e g it |

Figure 23. TURNING MiSSED APPROACH ARTA. 180
;);ycc Tum. Narrow Final Approach Arca at MAP. Par
Se.
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(1) Draw anarc with the radius (R,) from the
MAP through 180 degrees, and then continue Ouwward

R t . 8 anilan £ances tha MMAD maacumd alnno this
0 & pOili 1 Misks WO Wk mans’, TRSSRSS =S5 =

line, which is the assumed flight path.

(2) Establish points “'A,” and “C," by
measuring 6 miles on each side of the assumed ﬂ:‘m

path, and perpendicuiar io it ai the 15 milke point.

(3) Now connect point ‘‘A,’" and point

C,"* with a straight line.
(A7 1 nnata naint **C '’ at the inner edee of the
(%) L@ potns ~ == -

final approach secondary arca opposite the MAP.

(Point **A"’ and point **C"’ will be coincident when
the MAP is the facility.)

(5) Draw an arc with the radius (R) from
point **A’" to point *‘A,"" (180 degrees). This is the
outer edge of the obstacle clcarance arca.

(6) Connect points **A,’" and “‘A;’", l.nd
points *‘C’* and *‘C,"" by straight lines. .(The line
“‘A,-A," joins the arc tangentially.)

f. 180 Degree Turn. Wide final approach area
at MAP. See Figure 24. To construct the area:

7
.
ifi
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Figure 24. TURNING MISSED APPROACH AREA, 180

Mveme: Torn Wide Finkl Annrosch Arca zo MAP, Par 275.1.
LRpG Juim, Wikt inde APE

of
}
8

L0y T [} PR B . LI WP alk
) ARw UK SWUIICU lllxl’ll pllll RIT W
the radius (R,) from the MAP the required number of

4N WD a0t . S0 A %Y __ 3 t4s 9y L
(<) cCsiaousn poinis and oy
messuring 6 miles on each side of the agsumed flight

(4) Draw a 90 degree arc with the appro-
priate radius  (R) from point *‘A”" to point ‘A, "".
Note that when the width of the final approach arca at
the MAP s greater than the appropriate radius (R)
the tum is made in two increments when constructing

the obstacle clearance area.

(5) Draw an arc with the radius (R) from

et NN fadan AfF fimal cmmnanb cmmn amemalea
puvin & AFUET Ui lnal sppivasn alca Uppusll

MAP) the required number of degrees from point
‘*Ay’" to point ‘‘A,’". Compute thec numbcr of degrees

(6) Connect points ‘‘A,"" and “‘A,"" with a
straight line.

(7) Locate point **C’" at the inner edge of the

ol cmcmmmnn b coanmadem: cman ~mmancita oha AMAD
sAnal IPFU‘-II W\-vnuuy aiva UPWDIW NG IV .

(8) Connect points “‘A,'" and ‘‘A,"’ and
points *‘C"* and ‘*C,"’ with straight lines. (The line
**Ag-A," joins the arc tangentially.)

276. TURNING MISSED APPROACH OBSTA-

o 8 V8 . Ve N7 "3

CLE CLEARANCE. The methods of determining
the height of the 40:1 missed apnroach

enefana ~Avao
apj/ivavis sulials OVl

Chap 2
Par 275
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obstacles in the tuming missed approach area

Al e fono

sy warials
vary witn the amount UI turn lIlVUlV!‘JU

a. 90° Turn or Less. See Figure 25. Zone 1
is a 1.8 mile continuation of the final approach

carondary area and hac identical ohetacle
seconGary aréa, anG nas 1aeniiCa: oosacie

clearance requirements. Zone 2 is the area in
which the height of the missed approach
surface over an obstacle must be determined.

n’ D_: AL

To do (ms, first laenmy line “A-D -B”. Point
“R” is located bv measuring backward on the

23 AURAIRR L) SRSy VaULRW (o1 )

edge of the final approach area a distance of 1
mile or a distance equal to the fix error prior to
the FAF, whichever is greater. This is to
cafasizard tha chawt ety aienraft Thee tha
saréguara uié bllUll—lu.lllllls allliall. 111U uIc
height of the missed approach surface over an
obstacle in Zone 2 is determined by measuring
the straight-line distance from the obstacle to
the nearest point on line “A-D-B” and
comnuting tha haioght haced an the 40:1 ratin
\a\llllk}u‘lll VIV VIRl UGOVU Vil LIV TV. A 1auuv,.

The height of the missed approach surface over
the MAP is the same as specrfled in paragraph
274. When an obstacle is in a secondary area,

measure the straugn(—une distance from the
nearest noint on the line “A- D-B” to the

point on the inner edge of the secondary area
which is nearest the obstacle. Compute the
height of the missed approach surface at this
tha AN.1 Than anale tha 19,
I}\Jlll‘., uauls e &uli ldllU lllcll dpply Ulc 14, l
secondary area ratio from the height of the
surface for the remaining distance to the

obstacle.

b. More Than 90° Tum. See Figure 26. In
this case a third Zone becomes necessary Zone
3 is defined by extending a line from point “B”

to the extremity of the missed approach area

nermendicular to the final annraoach annree
rvl rvll\.‘l\a At {7 ) v L7\ %) EyYyi-N g ayl.ll vavil LuUul1ovT.,

<
T ONDARY Ml nm
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/

/ : /9.'.’ oM

s
I
ol - /rf-lcmnru ISNM RO Ma? of - |-
m:l ; ‘ 7/
"
A 1

/ / PRIMARY AREA

Figure 25. TURNING MISSED APPROACH 0B
CLEARANCE, 90 Dcgree Tum or Lcu.

'-1
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Figure 26. TURNING MISSED APPROACI OBSTACLL
CLEARANCE. More Than a 90 Degree Tumn. Par 276.b.

Zone 3 will encompass all of the missed
approach area not specifically within Zones 1
and 2. All drstance measurements in Zone 3 are
made from point “B”. Thus the height of the
missed approach surface over an obstacle in
Zone 3 is determined by measuring the
distance from the obstacle to point “B” and
computing the height based on the 40:1 ratio.
The height of the missed approach surface over
point “B” for Zone 3 computations is the same
as the height of the MDA. For an obstacle in
the secondary area, use the same measuring
method prescnbed in paragraph 276a, except

that the uugmax mcaalfu‘mg pomt shall be pOlnt
“B”.

£ "Secondary Area. In the secondary area
no obstacles may penetrate a 12:1 slope which

B R T T v
extends outward and upwara i t 40:1
e

Ch

surface irom the inner to the outer boundary

lines of the secondary area.

-
G2
X
Z
2,
0
2
7
7
Gl
J
>
al
)
A=
-3
P]
=]
>
-]
b

a turn is necessary to avoid obstacles, a
combination straight and turning missed
approach area must be constructed. The
Qh‘al(!hf nnrhnn of this missed annroach

........................ proacan

Section 1. The portion in which the turn is
made is Section 2.

area Ic
ila

a. Straight Portion. Section 1 is a portion
of the normal straight missed approach area
and is (,onstru(,[e(] as SpéClIleG in paragrapn
273. Obstacle clearance is prévided as specified
in paragraph 274 except that secondary area

reductions do not apply.

Page 27




Bicira 77 and cal ha saad :
rigure 2/ and cu‘i“" to the need to climb to a

specified altitude prior to commencing the turn.

Pomt A, marks the end of Section 1. Point B, is one
mile from the end of Section 1. (See Figure 27).

?.

e ~nnnct ad
WG

11
D VVUIIDML UL

as specified in paragraph 275 except that it begins at

Inetinm Qantian 9

b Tirninos
. u‘ WUl AANIVIL &

’
1 Uiniilg

EXAMPLE
Given:
1. MDA 360’ MSL

9 Nhetanla haiohs. 10027 AACE

& VUBLELIC IR, LUJO iViO.

3. Obstacle in section
Find:

1 Rl N
1. Mihimuin nnuuw at Wlll—ll

2. Required length of section 1.

M from near edge of section

aircia

Solution:
i. Find height MSL at near edge.
a. A = 18,228’ (3 mi) 3 40 = 456’

the end of Section I instead of at the M
determine the height which must be attained before

commencing the missed approach turn, first identify
the controlling obstacle on the side of Section 1 to
which the turn is to be made. Then measure the
distance from this obstacle to the nearest edge of the

Section 1 area. Using this distance as illustrated in

Figure 27, determine the height of the 40:1 slope at

Add 250° obstacie cicarance.
a. 250" + 642’ = 892’ MSL.

Round up to next higher 20'.
a. 802’ = 000’ MSI to start turn,

. Find hclght to chmb from MDA to 900’ MSL.
a. 900’ —- 360’ = 540’ to climb.

Find length of secuon 1.

a. 540’ x 40 = 21,600’ — length of section 1.

Migsed nnnm:ch instructions.

. *Climb to 900’ before starting right tum to, etc."’

!s.')

sa.u&.w

b. 1098’ MSL — 456’ = 642’ MSL
T T ;
\ ! /
\ ; !
\A : ” ﬂ 3 “
S i ,/ / 4
g. \\ l //1/ !
T A l / NM
S SLOP )
\ y 8 §\\ /N~ Y FLIGRT PATH 13 N FROM | +
N AV S Rl |
r'\— & :-* " I X oo $
BB\ o Y |
NE N\ E ) T 1
Y M e N T~
I \\ ! =
/i; “ | This hecomes the bowndary of Section 2 if no
l § “ g ! guidance is pmvld;d in Seumzm it
‘, H
/ ||
| |
T D I W
Figure 27. COMBINATION MISSED APPROACH AREA. Par. 277.
Par 277 Chap 2
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the edge of Section 1. This height plus 250 feet
(rounded off to the next higher 20-foot increment) is the
height at which the turn should be started. Obstacie
clearance requirements in Section 2 are the same as
those wmﬁad in pnrngrnnh 276 except that Zone 1 is

vV EiAVAS

not considered and Section 2 is expanded to start at
Point B if no fix exists at the end of Section 1 or if no
course guidance is provided in Section 2. See
Figure 27.

278. END OF MISSED APPROACH. Aircraft shall

&70s iR UZ INALOOLLI2 A LUIALTE. AlItidll Jlidl

be assumed to be in the initial approach or en route
environment upon reaching minimum obstacle clearance
altitude (MOCA) or minimum en route altimde (MEA).

Thereafter, the initiai approach or the en rouie ciearance

peie a anely

Criteria appiy.
279. RESERVED.

Section 8. Terminal Area Fixes

280. GENERAL. Terminal area fixes include, but are

not limited to the Final Approach Fix (FAF), the
Intermediate Fix (IF), the Initial Approach Fix (IAF),
the holding fix, and when possible, a fix to mark the
missed approach point. Each fix is a geographical
position on a defined course. Terminai area fixes
should be based on similar navigation systems. For
example, TACAN, VORTAC, and VOR/DME facilities
prowde Radial/DME fixes. NDB facilities provide
bearings. VOR facilities provide VOR radial. The use
of integrated (VHF/NDB) fixes shall be limited to those

281. FIXES FORMED BY INTERSECTION. A
geographical position can be determined by the
intersection of course or radials from two stations. One

mxridas tha Antiean tha atenenfe : £ fAuias nnd tha

buluuu plUVlUcb UIv COUULMC ulC dllbldll 11 11y 1L 5 alld uie
other nrnv:deﬁ a crn«mu indication which identifies a

point along the course whlch is being flown. Because
all stations have accuracy limitations, the geographical
point which is identified is not precise, but may be
anywhere within a quadrangie which surrounds the

1astad ¢ of int +3 o 3
plotted point of intersection. Figure 28 illustrates the

intersection of an arc and a radial from the same DME
facility and the intersection of two radials or courses
from different navigation facilities. The area
encompassed by the sides of the quadrangle fromed in

UICSC ways IS rererreu io m [IllS puoucauon as the "fix
displacement area."

8260.3B CHG 15

282. DME FIXES. A DME fix is formed by a DME
reading on a positive navigational course. The
information should be derived from a single facility with
collocated azimuth and DME antennas. However, when
a unique operaitonal requirement indicates a need for
DME information from other than collocated facilities,
an individual instrument approach procedure which
specifies DME may be approved, provided the angular
divergence between the signal sources at the fix does not

0
xcee d 23°. See Figure 28. For limitation on use of

N ILS, see paragraph 912.

D ¢C Ddld

|U oW
|m 4]
!5- &

283. FIXES FORMED BY RADAR. Where ATC
can provide the service, Airport Surveillance Radar

(ADK) may be used for any terminali area fix. Precision

Approach Radar (PAR) may be used to form any fix

within the radar coverage of the PAR system. Air
Route Surveillance Radar (ARSR) may be used for
initial approach and intermediate approach fixes. *

-

1
ayed in Figure 28 extend along the ﬂzgh

from point "A" to point "C". The fix error is a plus-or-
minus value, and is represented by the lengths from "A"
to "B" and "B" to "C". Each of these lengths is applied
differently. The fix error may cause the fix to be
received early (beiween "B" and "C"). Because the fix
may be received early, protection against obstacles must
be provided from a line perpendicular to the flight

course at point "A".

t conrse
L%

Vuise

FACTORS. The intersection fix ulbpldbcl[lclll area is
determined hv the system use accuracy of the navm:mnn

Ui i) aceliacy

fixing systems. The system use accuracy in VOR and
TACAN type systems is determined by the combination
of ground station error, airborne rcceiving system error,
and pilotage error. Long experience in en route use of
VOR has shown thata VOR s Sysieini us€ accuracy aic-ng
radial courses of plus-or-minus 4.5° 95% of occasi ns,
is a realistic, conservative figure. Thus, in normal

of VOR or TACAN intersections, fix dlsplacement

factors may conservatively by assessed as follows:




*
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,DME FIX USINC NON.
/ COLLATED FACILITIES
RADIAL FLIGHT COURSE
v _/ W/CROSSING COURSE FIX
A 7 —-v%\\\\'f yd
N\l 7 _
’?——— ————=—a(0)
| 3] .;/ 1L L S ] SO\ N FACILITY
i* F’ / | l\ N A \\\
Il B MAX aveLE™ . N CROSSING RADIAL
[ OF DIVERGENCE . ~ \X’Aocvm\cr ae°
T ~
| . | \\
oo, 1L A
c s,
RADIAL FLIGHT COURSE .. 7/
W/DME ARC CROSSING FIX | \ | " /4
W /PN crossinG maDIAL
L4 unwanu;&ui\;m
ACCU
DME ACCURACT I/8 N /
OR 3% OF DIST ‘D" “
%/
< DME ARC FLIGHT COURSE
W/RADIAL CROSSING FIX
~
I'd =~ ~
IS
4 c ~
Figure 28. INTERSECTION FIX DISPLACEMENT. Par 281, 282, 283.
a. Along-Course Accuracy. NOTE: The plus-or-minus 4.5-degree (95 percent)
VOR/TACAN figure is achieved when the ground
(1) VOR/TACAN radials, plus-or-minus 4.5 station course signal error, the pilotage error, and the
degrees. VOR airborne equipment error are controlled to certain
normal tolerances, Where it can be shown that any of
(2) Localizer course, plus-or-minus 1 degree. the three error elements is consistently different from
these assumptions (for example, if flight inspection
(3) NDB courses or bearing, plus-or-minus 5 shows a consistently better VOR signal accuracy or
degrees. * stability than the one assumed, or if it can be shown that
airborne equipment error is consistently smaller than
assumed), VOR fix displacement factors smaller than
those shown above may be utilized in accordance with
paragraph 141.
Page 30 Chap 2
Par 285
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h. Crossing Course Accuracy.
(1} VOR/TACAN radials. olus-or-minus
{2) Localizer course, plus-or-minus 0.5°
(3) NDB bearings, plus-or-minus 5°.

NOTE: The plus-or-minus 3.6 degree (95 percent)
VOR/TACAN figure is achieved when ground sta-
tion course signal error and the VOR airborne
equipment error are controlled to certain normal

tolerancee Since the rroccine ronrcs e not flown
PLELIBLLVS: Dby sl ViUSOng LOwiSh 15 v alwil,

Dpilotage error is not a contributing element. Where it
can be shown that either of the error elements is
consisrently different, VOR displacement factors

PSR} Py

smaiter 1”8” tnose SIIOW" aDOVC may De U[lllzea ”7
ordance with paracraph 141

a0 il Paragiapil

o

286. OTHER FIX DISPLACEMENT FACTORS.

a. Radar. Plus-or-minus 500 feet or 3% of th

distance to the antenna, whichever is greater.

s~ o p\ 131

us 1/2 (U.D) miies o

]
()

greater.
¢. 75mhz Marker Beacon.

(1) Normal nowered

2/ 1 aial pPo

minus 2 miles.

(2) Bone-shaped fan marker, plus-or-
minus | mile.

(3) Low powered fan marker, plus-or-
minus 1/2 mile.

NOTE: Where these 75 MHz marker values are
restrictive, the actual coverage of the fan marker (2
miiiiamp signai ievei) at the specific iocation and

altitisda evvaty ha sscad inctand
aititude ay UL udilu uisicau.

d. Overheading a Station. The fix error in-
volved in station passage is not considered signifi-
cant in terminal applications. The fix is therefore

considered to be at the nlotted nosition of the navi-

CONRSICCICA 10 U0 av AL piOicC pusiiion O ik aay

gation facility. The use of TACAN station passage

as a fix is NOT acceptable for holding fixes or high
altitude initial approach fixes.

Chap 2
Par 285
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7. SATISFACTORY FIXES.

a. Intermediate or Initial Approach Fix. To
be satisfactory as an intermediate or initial approach
fix, the fix error must not be larger than 50 percent
of the appropriate intermediate or initiai segment
distance which followg the fix Meacuramente ara

....................... S b LA, val@suivinlias aivc

made from the plotted fix position. See Figure 29.

\/L‘%ﬁﬂéﬁ,

| /50% or FAF
IF less |

/7 > 4
7 L orm ot merpetine res Lengi |
/[ / 7'

NOTE. Fix erroe

/ / / of area lengt

Figure 29. INTERMEDIATE OR INITIAL APPROACH FIX
ERRORS. Par 287.

be 50% ov less

ry 13 _ r ~

b. Hoiding Fixes. Any terminai area fix ex-
cent overheading a TACAN mav be used for hold.

cept 1eading a TACAN may be used for hold-
ing, except that if the fix is an intersection formed by
courses or radials the following conditions shall
exist:

(1) The angle of divergence of the
intersecting courses or radials shall not be less than

f
i ”“T an NDB, it may be as much

miles of the intersection point.

(4) If distances stated in 287b(2) or (3)
are exceeded, the minimum angle of divergence of
the lntersectlng courses must be increased at the

pr
crossing course is an NDB, it must be within 30

r

If an NDB facility is invoived,
i

acility is NOT

For example, if the intersection is formed by radials
from VOR’s 30 and 45 miles away, the minimum

A e amo AT

angie 15 40 . if one Ol the lacmue& is NUD, the

n

Page

w
o
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R B {0 i "1
REERRET TREREYS> }
7 S YRR LURVRERSIRN o I
20 1
U001 51 NM(SAMPLE) B
,’y{ N R SNSRI a2 IR
50 60 70 80 9% 100 110 120
DI STANCE (NM) BETWEEN RADIO FIX AND “CROSSING COURSE" FACILITY
Figure 30. MINIMUM DIVERGENCE ANGLE FOR HOLDING FIXES. Par 287.b.

e Final Approach Fix (FAF). For a fix to be (2) A buffer of equal length to the excessive
satisfactory for use as a final approach fix, the fix fix error is provided between the published missed
error shall not exceed plus-or-minus 1 mile (see approach point and the point where the missed
Figure 31), except that it may be as large as plus-or- approach surface begins (see Figure 32); OR
minus 2 miles when:

FAF ervor
o T ot
—.1 /r'_h'\ii\i. APPROACH [} ! ] \A_-—I .
N ! i \““\\\\
\ k [

BUFFER 4‘/
MDA ————————4

N T —

" FACILITY

N o o
\\\\ B s ~——§~—~———-—-—l »/".:e‘
SYSTEM ACCURACY AN \\ 7 N
LINF. N i W
MAP

Figure 32. FINAL APPROACH I'lX ERROR BUFFER.
Par 287.¢c.(2)

FACILITY
Figure 31. MEASUREMENT OF FINAL APPROACH ¥IX (1) The minimim descent altitude is raised
ERROR. Par 287.c. \T RS AR TEeE g e e
at a rate of 15 feet per one-tenth mile of excessive fix
error; OR

(1) The missed approach point is marked
by overheading an air navigation facility (except 75

mhz markers); OR (4) A combination of the actions in (2) and

(3) above will adjust the missed approach surface to
compensate for excessive fix error.

Chap 2

Page 32 Par 287
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a. Distance Available for Descent. When ap- / A /
plying descent gradient criteria applicable to an —
approach segment (initial, intermediate or final L / ' /)
approach areas), the measuring point is the plotted -ﬁ' V/A %
position of the fix. See Figure 33. rArr — 5%___ ;;;

/ W
\\&:D‘_‘H%"’—_—_ nnum /%4 /%/5

’é:ﬂ__ 777 lA]:{TDERMEDIATB, . ,/ /
\\}\\ /’//// PL D Fix FINAL SEGMENTS y //A

m e
rosion

Figure 33. DISTANCE FOR DESCENT GRADIENT

APPLICATION. Par 288.2. ) \

h. Obstacle Clearance After Passing a Fix. { g IF

It is assumed that descent will begin at the { rarf/
eariiest point the fix can be received. Full NS 7/ yA7/ N N
ohetocla Alancncan LM L _____ 31 1 ¢ L1 s \ - .
Gustacie ciearance snail beé proviaea from this — M /

i int o e novt fiv TURN AT
point to the p!ogted point :,.‘ the next fix. INTERMEDIATE
Therefore, the altitude to which descent is to FIX (IF)

be made at the fix must provide the same
clearance over obstacles in the fix displacement
area as it does over those in the approach

"X
N N\/
P P Y V
and 34A. /_‘:‘\,

segmeit which is being entered. See Figures 34

AREA CONSIDERED FOR
OBSTACLE CLEARANCE

Ul I i NN\ V.
e e/ S O\ //

N 7 s S OH—

O A TN
Figure 34. ORSTACLE CLEARANCE AREA BETWELN Figure 34A. CONSTRUCTION OF FIX DISPLACEMENT
FIXES. Par 288.0. AREA FOR OBSTACLE CLEARANCE. PAR 288.b.
* * *
Chan 9
\Ju-y £
Par 288 Page 33

wewsws smsaww SSRGS RSy  SLNUABNEMINAINEY @GUIWUILINICIILY. DX
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c. Stepdown Fixes. See Figure 35.

(1) DME or Radar Fixes. There is no
maximum number of stepdown fixes in any segment
when DME or radar is used. Multiple fixes shall be
in whole NM increments.

(2) Intersection Fixes.

(a) Only one stepdown fix is
permitted in the final and intermediate segments.

(b) If an intersection fix forms an
FAF, IF, or IAF:

1 The same crossing facility
shall be used for the stepdown fix(es) within that
segment.

2 All fixes from the IF to the
last stepdown fix in final shall be formed using the
same crossing facility.

(¢) Table 5A shall be used to
determine the number of stepdown fixes permitted
in the initial segment. Multiple fixes shall be in
whole NM increments.

(3) Altitude at the Fix. The minimum
altitude at each stepdown fix shall be specified in
100-foot increments, except the altitude at the. l?st
stepdown fix in the final segment may be specified
in a 20-foot increment.

(4) In the Final Segment:

(a) A stepdown fix shall not be
established unless a decrease of at least 60 feet in

MDA or a reduction in visibility minimums is
achieved.

(b) The last stepdown fix error
shall not exceed * 2 NM. When the fix error
exceeds = 1 NM, see paragraph 287c. The fix error
for other stepdown fixes in final shall not exceed 1
NM.

(c) Minimums shall be published
both with and without the last stepdown fix, except
for procedures requiring DME or NDB procedures
which use a VOR radial to define the stepdown fix.

[
STYP-1OWN
nx

I

nOC

MDA WHEN ATEP-DOWN FIX
NOT RECEIVRD

N X e e e —um

12/6/84

Table SA. Stepdown Fixes in Initial Segment

Length of Segment Number of Fixes
5-10 NM 1 stepdown fix

over 10-15 NM 2 stepdown fixes

over 15 NM 3 stepdown fixes

OBATACLY. CLEARANCE PLANK

Figure 35. FINAL SEGMENT STEPDOWN FIX, par. 288¢.

Page 34

289. OBSTACLES CLOSE TO A FINAL
APPROACH OR STEPDOWN FIX. Existing
obstacles located in the final approach area within 1
mile past the point where a fix can first be received
may be eliminated from consideration by
application of a descent gradient of 1 foot vertically
for every 7 feet horizontally. This 7:1 descent
gradient shall begin at the point where the fix can
first be received at a height determined bv
subtracting the required final approach obstacle
clearance (ROC) from the minimum altitude
required at the fix. Obstacles which receive this
treatment shall be noted on the procedures. See

Figure 36. To determine fix error see paragraphs
284, 285, and 286.

Chap 2
Par 288
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Y _ B eSS Y .

STEP

tha \UND Dadial
WIS VU ReNISI.

the fix.

®

center scale.
Ransat thie

%)

compiement of the
in Step 1.

Figure 35A.

g

STEP INSTRUCTION
® Find the angle between the Track and

Caa Cunmmala

<9 CABIPT,.

@ Find the distance from the VOR to

Piacs a siraighi edge irom ihe “Angie*
scale to the distance scale.
Read the "Fix Displacement” from the

nrnradiiva fas a
NUPVEL IS PIVAAIUIG U AT

VN W 1

Feet x 1000

r4
T

\E

S ¢
Y "V
©
°\

o

dh

Angle found

FIX DISPLACEMENT NOMOGRAPH.
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Pages 34-1 (and 34-2)
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The 3.6° Fix Displacement Nomograph is sufficiently accurate for most applications; however, when precise values are desired the following

. [N PO

acd
{ormulas indy o¢ UsSEa!

..,i E +- F I.g- 3.6° Fix Displacement
TRACK

X 7 A P Formula Example
A=50° D=30NM
ANGLE A / / »\\
/ /s
\l // / g=-38153xD . 38153 x30 _ 114459 _ 14,5503
/ / Sin(A+3.6) Sin 33.6° .8049
1A, o
_ .38153xD . 381.53x30 _ 114459 _ .
s // F = Sin(A-36% @ Sind6d® - 7242 - 158049
// (.3,;; Where: Eand Foare in feet, and D is in Nautical Miles
4 . . cal Miles
_ /
. _’1 E | o Any Fix Displacement Error
y 7 N7 Formula nese polamRle e
ANGLE A / Y v Juim ANgIC D “4.0
/ 2 7 E = 6,076.103 x D x SinB . 6,076.103 x 30 x Sin 4.5°
. ’ Sin (A +B) i Sin(S0° +4.5%)
/ //"
A - 6,076,103 x 20 x 07846 143019
ISA = 8.076.103 % 30 x 07846 _ 14,3019 _ \ 040
/7 '}/ Sin 54.5 814l
7Ad o 6.076.103 x DX SinB  6.076.103 x 30 x Sin4.5°
/ Vg T e
N _ 6,076.103 x 30 x .07846 _ 14,3019 _ .
\Q/ = Sin 45.5° = T T 00517
Where: E and I arc in feet, and D is in Nauticai Miies.
h Figure 35B. FIX DISPLACEMENT COMPUTATIONS
* *
_____ oalding
Dtbtlull F. RLAUIUINE

* 292 AREA.
290. HOLDING PATTERNS. Criteria for holding
pattern airspace are contained in FAA Handbook
7130.3, and provide for separation of aircraft from a. The primary obstacle clearance area shall
aircraft. The criteria contained herein deal with the be based on the appropriate holding pattern area
clearance of holding aircraft from obstacles. specified in FAA Handbook 7130.3.
291. ALIGNMENT. Whenever practical, holding
patterns should be aligned to coincide with the b. No reduction in the pattern sizes for ‘on-
flight course to be flown after leaving the holding entry’ procedures is permitted.
fix. However, when the flight path to be flown is
along an arc, the holding pattern should be aligned
on a radial. When a holdmg nattem is established at ¢. Pattern number 4 is the
a final approach fix and a procedure turn is not authorized.

used, the inbound course of the holding pattern
shall be aligned to coincide with the final approach
course unless the final annrnaoh fix is a facility. 4. When holdin

o
nal oacl vy alas alsaaig

When the final aPP“’“Ch fix is a facility, the selected pattern shall be large enough to contain at
inbound holdmg course and the final approach T

least 3 corners of the fix displacement area. See
course shall not differ by more than 30 degrees. paragraphs 284 and 285 and Figure 37.

ic at an intercentinn fix the
i$ atl an inte

Chap 2 o o
Par 290 Page 35
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e. When paragraph 293b is used the primary

llUlulllg area auau CllLUl"l}db) llle uc})ar(urc or
missed annmaoh segment width at the hnldma fix.

See Fi igure 37A.

f. A sec nndnry area 2 miles wide ©

the perimeter of the primary area.

i-
E
{

Minimum Altilude t‘_- FIX ERROR |
..: a { I Existing obatecles in this
nea l i area are not considered

in determining 8 minimum

altitude or MiIA afier pussing
the fix.

r
N
’

W////////%
—_— w——d

Figure 36. OBSTACLES CLOSE-IN TO A FIX, Par 289.

racuTy

DING PATTERN TEMPLA
Par 292.

Figure 37. HOL

Page 36

MNMrEATIrAVYVAN 1IN HINITFAS, 77X AYYTATI 2I10ONMO TN THIONTY CONITRFE”

-
()
\\
o
\\
o0
N

a. Levei iiolding. A minimum of 1000 feet of
obstacle clearance shall be provided throughout the
primary area. In the secondary area 500 feet of
obstacle clearance shall be provided at the inner
edge, tapering to zero feet at the outer edge. For
computation of obstacle clearance in the secondary
area see Appendix 2, paragraph 5 and Figure 123.
Allowance for precipitous terrain should be
consndered as stated in paragraph 323a. The

altitudes selected Dy dppll(.d[lon of the obstacle
clearance cnpmfmfl in this naram-anh may be

rounded to the nearest 100 feet. See paragraph 231,

b, Climhino in a Holdino Pattern. When a

climb in a holding pattern is used, as in a departure
or missed approach, no obstacle shall penetrate the
holding surface. This surface begms at the end of

tha cammant landica ta tha Lald

..... Toe alavnbine
Ui STEMcCiit 1CaGii

VU wuac llUlullls IIA 13 SifvValioii
is that of the departure OIS or missed approach
surface at the holding fix. It rises at a 40:1 rate to
the edge of the primary area, then at a 12:1 rate to

the outer edge of the secondary area. The distance
to anv obstacle is measured from the ohstacle ta the

nearest point on the end of the segment at the
holding fix. See Figure 37A and FAA Handbook

7130.3, paragraph 35.

rlz:l
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N
1 ____ HOLDING

T \\ \
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> SEGMENT - —
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294.-299. RESERVED.

Chap 2
Par 292
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